HYSTERESIS CHARACTERISTICS OF HIGH MODULUS LOW SHRINKAGE POLYESTER TIRE YARN AND CORD
INTRODUCTION
Polyester industrial yarns are used for wide range of applications, viz., passenger radial tires, conveyor belts, v-belts, coated fabrics, etc. Among the polymeric fibers, polyester offers maximum varieties of yarns, which are quite different from each other in terms of properties. Modern spin draw technology produces different types of polyester industrial yarns from the same polymer (Intrinsic viscosity around 0.95 1, 2 ). Major types of polyester industrial yarns are as follows.
r High modulus low shrinkage (HMLS) yarn-for carcass of high-speed passenger radial tires.
r High tenacity (HT) yarns-for warp in belting fabric of heavy duty conveyor belts. r Low shrinkage (LS) and super low shrinkage (SLS) yarns-for various coated fabric applications, viz., tarpaulin, tent covers, signage fabrics, etc. Properties of one particular type of yarn differ significantly from the others and hence the morphology of these yarns is expected to be different from each other to achieve the set of target properties. Properties of the reinforcing textile significantly influence the characteristic and the field performance of the products such as tires, conveyor belts, etc.
"Relationship matrix" between tire performance and tire yarn properties, as has been observed from literature survey 3, 4 and appeared to be relevant for our work, is depicted in Table I . It is quite evident that "modulus" of the tire yarn/cord significantly influences most of the characteristics Different layers of rubber compounds and tyre cords as placed in the rubber cord composite is depicted in Fig.2 . 
ABSTRACT
Dimensionally stable polyester yarn and more specifically high modulus low shrinkage (HMLS) polyester yarn is the preferred reinforcing material for carcass / body ply of high speed passenger radial tyres. One of the key requirements of high speed passenger radial tyre is "uniformity". "Dimensional stability" of the tyre at high speed is the utmost important factor which influences "uniformity" of the tyre. Properties of HMLS polyester yarn is tailor made to meet the requirements of high speed passenger radial tyres.
A detailed study on "hysteresis" and "dynamic properties" of HMLS PET yarn (1000 denier) and cord (1000/2 denier) indicates that a good co-relation exists between "specific work loss" of hysteresis test (a slow speed test ) and "tan " of dynamic test (a high speed test). Dynamic property (tan ) of HMLS polyester dipped cord (1000/2 denier) was fund to be relatively low up to temperature 100 o C (maximum service temperature of a passenger radial tyre) and found to be remained constant for a wide range of frequencies. This is a favourable condition for the high speed passenger radial tyres which satisfies the requirements of the tyre designer towards achieving lower rolling resistance and improved fuel efficiency. Properties of HMLS PET yarn are quite different than that of other types of polyester industrial yarns viz. high tenacity (HT), low shrinkage (LS), super low shrinkage (SLS) etc. This is achieved through creation of specific yarn structure / morphology. An elaborate study on "structure-property relationship" indicates that HMLS PET yarn has higher crystallinity and crystal size than that of the HT PET yarn. "Amorphous orientation" has influence on most of the important yarn properties. Amorphous orientation of HMLS PET yarn is lower than HT PET yarn which has resulted lower shrinkage. At the same time HMLS PET yarn has higher fraction of tie molecules. This unique combination makes the HMLS PET yarn a dimensionally stable yarn, which is the preferred material for reinforcement of high speed passenger radial tyre.
